a t 30/52 t o 6 9 a t 40/52, and t h e mean water v a l u e i n term males was, a t 6 8 . F . s i g n i f i c a n t l y d i f f e r e n t from t h e female mean of 59.3j4.
I n neonates, s k i n f o l d t h i c h e s s measurements may b e more d i r e c t l y r e l a t e d t o t i s s u e water r a t h e r than f a t , a l b e i t i n v e r s e l y .
a r t h e r m o r e t h e subcutaneoufi compartment may not p a r t i c i p a t e i n t h e reported "catch-up" d e p o s i t i o n of f e t a l f a t occurring. d u r i n g t h e l a s t t r i m e s t e r of pregnancy.
Measurements of s k i n f o l d t h i c h e s s (SFT)
a r e i n c r e a s i n g l y used i n newborn i n f a n t s (30)(31) on t h e assumption t h a t a s i n a d u l t s , t h e provide a means of measuring subcutaneous f a t and hence t o t a l bady f a t (9y.
Such a d i r e c t r e l a t i o n s h i p between SFT and subcutaneous o r t o t a l body f a t has not however been demonstrated i n i n f a n t s s i n c e t h e methods a v a i l a b l e f o r u s e i n o l d e r c h i l d r e n and a d u l t s (e.g. h y d r o s t a t i c weighing, roentgenography, i s o t o p e d i l u t i o n s t u d i e s )
a r e p a t e n t l y u n s u i t a b l e f a r newborn i n f a n t s .
I n a r e c e n t attempt t o remedy t h i s s i t u a t i o n , Dsuncey e t a 1 ( 7 ) used a mathematical model t o produce a formula f o r d e r i v i n g t o t a l body f a t from s k i n f o l d measurements, ~u s t i f y i w i t s u s e on t h e b a s i s of cadaver s t u d i e s c o l l a t e d by Brans ( 4 ) from r e p o r t s published s i n c e 1863. A s i m i l a r attempt t o v a l i d a t e t h e r e l a t i o n s h i p by more u p -t b d a i e c a d a v e r s t u d i e s i s made here. I n general, r e p o r t s of s k i n f a l d t h i c k n e s s v a l u e s i n newborn i n f a n t s l n d i c a t e q r e e m e n t t h a t t h e s e v a l u e s i n c r e a s e with g e s t a t i o n a l age (11)(20) and t h a t f?male i n f a n t s a t term have t h i c k e r s k i n f o l d s t h a n male (19)(23)(25).
I f indeed SFT i s a measure of subcutaneous f a t , t h e n t h e q u a n t i t y of f a t i n t h e dead l n f a n t s s k i n f a l d mw a l s o i n c r e a s e towards term and b e g r e a t e r i n t h e female term i n f a n t t h a n i n t h e male. T h i s experiment t h e r e f o r e examines t h e p r o p o r t i o n s of s k i n f a l d f a t (SF) i n autopelad newborn i n f a n t s with r e s p e c t t o t h e i r R e s t a t i n n and am. Concomitant e s t i m a t i o n s of t h e p r o p o r t i o n s of water i n t h e same s k i n f o l d s a r e presented alongside.
No e x a c t l y corresponding approach where s k i n and subcutaneous t i s s u e a r e t r e a t e d a s a s i n g l e o r e n can b e t r a c e d i n t h e l i t e r a t u r e .
MATERIALS AND KETHODS
Chemical a n a l y s i s of s k i n f o l d m a t e r i a l was undertaken i n 46 newborn infanta.
These i n f a n t s were a u t o p s i e d i n t h e same m a t e r n i t y h o s p i t a l over t h e space of one y e a r and a l l specimens were d i s s e c t e d and analyaed b y one person.
The i n f a n t s included f r e s h s t i l l b i r t h s and neonatal deaths. I n f a n t s o l d e r t h a n 7 days a t t h e time of d e a t h were omitted and no i n f a n t s which were macerated, Rhesus n e g a t i v e o r o t h e r v i s e obviously oedematous were included. D i s t r i b u t i o n s with r w a r d t o t y p e of death (i.e. S t i l l b i r t h o r neonatal death), B i r t h Weight, G e s t a t i o n and Crom/Heel Length a r e given i n Tabla I.
It can b e seen t h a t q u i t e a l a r g e d i s p a r i t y e x i s t s between male and female b a t h with r e g a r d t o o v e r a l l nunbers and with regard t a t n e of death, t h e s m a l l e r numbers, s m a l l e r SB r a t e , and l a r g e r neonatal death r a t e i n t h e females probeblv a c c u r a t e l y r e f l e c t i n g b e t t e r female s u r v i v a l .
The
p r e d i c t a b l y lower b i r t h weight f o r females i s evident a s i s t h e progressive d e c l i n e i n t o t a l numbers with i n c r e a s i n g g e s t a t i o n .
The two groups can t h u s b e regarded a s r e p r e s e n t a t i v e and comparable.
The main c l i n i cp a t h o l o q i c a l f e a t u r e s of t h e i n f a n t s a r e given i n Table 11, t h e c a s e n d e r s b e i n g i d e n t i f i e d w i t h i n t h e g r a p h i c a l r e s u l t s . S k i n f o l d t l s s u e from t h e supra-iliac s i t e was chosen. T h i s was because t h e s i p n i f i c a n t d i f f e r e n c e I n SF t h i c h e s s between male and female i n f a n t s had been s h a m t o b e a t i t s maximum a t t h i s s i t e ( 2 0 ) .
The ~n f a n t ' s supra-iliac skinfold was pinched up between f i n g e r and thumb a s i f f o r s t a n d a r d c a l i p e r measurement of s k i n f o l d t h i o h e f i s . The p o r t i o n of t i s s u e corresponding a s n e a r l y a s p o s s i b l e t o t h a t enchsed by t h e c a l i p e r b l a d e s was excised.
Care was taken t o remove and i n c l u d e i n t h e specimen a l l f a t from t h e underlyin-muscle surface.
The f i n a l specimen t h u s c o n s i s t e d of a s e c t i o n of s k i n and subcutaneous t i s s u e occupying a p p r o x~m a t e l v 1 so. cm. of s k i n s u r f a c e and weiphinn between 0.5 and 1 g.. The t o t a l percentace of water by weiqht was obtalned i n t h e manner now described.
1. A g l a s s c o n t a i n e r with a metal-lined l i d was weighed. 2. The s e c t i o n of skin and subcutaneous f a t taken a s described was placed i n t h e c o n t a i n e r and t h e whole was reweighed.
3. The p o n t a i n e r and specimen were placed immediately i n an FAwards vacuum dryini: machine and l e f t u n t i l of c o n s t a n t w e i a t . T h i s was g e n e r a l l y 24-48 hours.
4. The d r i e d specimen t o e e t h e r with i t s c o n t a i n e r and l i d were w a i n t r e i~h e d .
5.
The weight of t h e water d r i v e n o f f was c a l c u l a t e d .
The t o t a l l i p i d content of t h e specimen was then e x t r a c t e d
by t h e method of Folch, Lees and S l o a n e S t a r l e v (13) and p e r c r n t w e s of t o t a l f a t by weicht were ohtained. 7. Percentaee w e i ,~h t s of w a t e r i n t h e f a t -f r e e specimens and of f a t i n t h e dehydrated specimens were c a l c u l a t e d .
F a t and G e s t a t i o n The v a l u e s obtained of t o t a l f a t a s a percentage of t h e dehydrated specimen a r e d e p i c t e d g r a p h i c a l l y a s t h e y r e l a t e t o t h e g e s t a t i o n a l we6
of t h e i n f a n t s (Fig. I ) .
It c a n b e seen t h a t no d i s c e r n i b l e upward t r e n d i n t h e f a t content of s k i n f o l d t i s s u e between twenty-nine and f o r t y weeks i s obvious, a spread of v a l u e s between approximately 301' and 601' occurring a t b o t h ages.
No s i g n i f i c a n t c o r r e l a t i o n between g e s t a t i o n and f a t content was p r e s e n t , t h e c o r r e l a t i o n c o e f f i c i e n t b e i n g 0.07. P l o t t i n P of t h e same f a t v a l u e s a g a i n s t t h e i n f a n t s b i r t h weight and crawn/heel l e n g t h and s e p a r a t e p l o t t i n g of male and female v a l u e s e x h i b i t e d t h e same absence of trend.
F a t and Sex a t Term
Comparison of male and female term i n f a n t s showed no marked d i f f e r e n c e s between t h e i r f a t values, t h e means b e i n g 4 4 . H i n males and 4 1 . 9 i n females.
Although t h e o v e r a l l numbers a r e too small t o make i s o l a t i o n of i n d i v i d u a l c a s e s o t h e r t h a n a r i s k y e x e r c i s e , i t i s i n t e r e s t i n ? t o n o t e t h a t of t h e f o u r i n f a n t s with n o t i c e a b l y low f a t c o n t e n t s (nos. 9, 13, 17 and 31), t h r e e a r e twins.
The f o u r t h (no. 9 ) , a female i n f a n t of B i r t h Weight, 1.07 Kg., crown-heel l e n g t h 39 cms. and g e s t a t i o n 2 8 2 9 weeks, who died aged 12 hours weighing 1.06 Kg. showed no o t h e r p a r t i c u l a r f e a t u r e s and can b e seen occupying a s i m i l a r "nay-out" p o s i t i o n on t h e water content c h a r t s . Of t h e d y m a t u r e i n f a n t s (nos. 21, 13, 6, 42 and 33). only no. 13, a twin, had a n o t i c e a b l y low f a t content.
Babies 43 and 10, occupying. h i & g r a p h i c a l p o s i t i o n s an t h e f a t c o n t e n t s , were both heavy i n f a n t s , no. 10 b e i n g on t h e 1 5 t h p e r c e n t i l e f o r weight ( c o r r e c t e d f o r sex)(29).
Water and O e s t a t i o n
Percentages of water i n t h e f a t -f r e e specimens a r e d e p i c t e d i n t h e same way with r e f e r e n c e t o t h e i n f a n t s g e s t a t i o n (Fig. 2) .
It can b e
seen t h a t a n w e r a l l p a t t e r n of d e c r e a s e i n percentage water from about 8& a t 30 weeks t o 6 i 4 a t 40 weeks h;m emerged.
The c o r r e l a t i o n c o e f f i c i e n t is 0.64 (i.e. s i p i f i c a n t l y d i f f e r e n t from zero a t t h e 0.16 l e v e l ) .
This p a t t e r n i s repeated when t h e same water v a l u e s a r e p l o t t e d w i n s t t h e i n f a n t s B i r t h Veight and Crown/Heel Lensth and when male ( Fig. 3 ) and female (pig. 4 ) i n f a n t s a r e considered separately. The c o r r e l a t i o n c o e f f i c i e n t f o r males i s 0.58 and f a r females 0.82, both f i e r e s s i g n j f i c a n t l y d i f f e r e n t from zero a t t h e 0.14 l e v e l .
There i s perhaps a s t b e p e r d e c l i n e i n females from h i g h e r v a l u e s t h a n t h e male around 32 weeks t o lower v a l u e s t h a n t h e male around 39 t o d0 weeks.
Water and Sex a t Term
At term, t h e mean water v a l u e f o r males ( 9 i n f a n t s ) i s 68.90 and f o r females ( 6 i n f a n t s ) 59.33.
(These f i g u r e s a r e d i f f e r e n t a t t h e 9 l e v e l u s i n g S t u d e n t s % t e s t ) .
DISCUSSION

PAT -
The evidense presented h e r e s u g g e s t s t h a t no d i s p r o p o r t i o n a t e i n c r e a s e i n t h e f a t c o n t e n t of s k i n f o l d t i s s u e occurs d u r i n g t h e time span of 3L.40 weeks g e s t a t i o n and t h a t no g r o s s d i f f e r e n c e s i n t h e p r o p o r t i o n s of s k i n f o l d f a t e x i s t between male and female term i n f a n t s .
The absence of c o u n t e r p a r t s t u d i e s i n t h e l i t e r a t u r e p r e v e n t s exact comparison.
Only t h a t of Baker ( 3 ) who measured t h e percentage of l i p i d i n subcutaneous adipose t i s s u e i n t h e human newborn i n f a n t and recorded a s i m i l a r v a l u e of 4 5 4 % . approximates i n terms t o t h e p r e s e n t work.
The f a t v a l u e s a s obtained i n t h i s study da n o t however conform t o t h e accepted views of a s t e a d i l y i n c r e a s i n g proportion of f a t b e i n g l a i d down i n t h e f o e t u s a s a whole over t h e l a s t t r i m e s t e r of pregnancy (8)(14)(18)(22).
These views hawever a r e based mainly on t h e work of Wilmer (35) i n 1940 a d of Widdowson and co-workers i n t h e e a r l y f i f t i e s .
Wilmers t a b l e s d e s c r i b i n g a 3 F f o l d i n c r e a s e i n subcutaneous f a t were however produced by c o l l a t i n g v e r y e a r l y d a t a on t h e t o t a l weig.ht of s k i n and t e l a subcutanea from e.g. Von L i e b i g i n 1874 and Bischoff i n 1863, and c a l c u l a t i n g t h e mean weight p e r sq. cm. by u s i n g t h e s u r f a c e formula developed b y Scammon and K l e i n i n 1930 (27) -t h e l i m i t a t i o n s of r e t r o s p e c t i v e a n a l y s e s of t h i s k i n d a r e w e l l recognised.
The widely-uuoted f i g u r e s f o r whole body f a t produced b y Widdowson e t a 1 (32)(33) were based an t h e i r own experimental data. T h i s was obtained b y d i r e c t chemical a n a l y s i s of whole cadavers u s i n g a method d a t i n g back t o 1898 b u t not described i n d e t a i l .
Their f i g u r e s r e p r e s e n t f a t a s a percentage of whole body weight and a r e i n f a c t "estimates of probable composition" based on f l n d i n g s i n t h e o r i g i n a l 19 i n f a n t s and i n a f u r t h e r e i g h t i n f a n t s (34).
They r e c o r d an upward t r e n d i n f a t v a l u e s from 3.996 i n a 1.5 Kg. "premature" and 7.@ i n a 2.5 Kg. "premature" t o 1 6 . S i n a 3.5 Ke. "term" i n f a n t .
We u s e of bady weight a s synonymous with g e s t a t i o n a l age however i s no l o n g e r acceptable.
As Widdowson h e r s e l f s t a t e d , "..... t h e v a l u e s given must b e re-arded only a s approximations based on r e l a t i v e l y few analyses. They c l e a r l y depend on t h e weip?nt of t h e f e t u s and they a r e t h e r e f o r e more l i k e l y t o b e more r e p r e s e n t a t i v e of a f e t u s of given body weight t h a n of a f e t u s of any p a r t i c u l a r qe." (32) Kelly e t a 1 (17) have rmestioned t h e v a l i d i t y of t h e e a r l y r e p o r t s remarking an t h e p a u c i t y of a n a l y s e s and t h e d i f f e r e n c e s i n t h e methods of c a l c u l a t i o n and p r e s e n t a t i o n , and Apte and Iyengar ( 1 ) 
have noted t h a t t h e f a t c o n t e n t s recorded by liiddawsan i n 1968 i n B r i t i s h f o e t u s e s of s i m i l a r body weight were p a r a d o x i c a l l y lower t h a n i n t h e i r o m s e r i e s of I n d i m b a b i e s , d e s p i t e t h e poor maternal n u t r i t i o n of t h e l a t t e r .
As f a r as t h e subcutaneous compartment s p e c i f i c a l l y i s concerned, t h e f i g u r e s obtained h e r e do not r e f l e c t t h i s o v e r a l l p a t t e r n of i n c r e a s e although a recent u n d e t a i l e d r e p o r t by Southgate and Hay (28) auggests t h a t most of t h e white f a t which t h e f o e t u s a c q u i r e s during t h e l a s t t h r e e months of pregnancy i s subcutaneous.
As f a r a s sex d i f f e r e n c e s a r e concerned, none of t h e s e r e p o r t s d e a l s with t h e sexes s e p a r a t e l y .
'WATER
what does emerg.e from t h e f i g u r e s r e p o r t e d h e r e i s a p a t t e r n of s t e a d i l y decreasing water content wrth advancing premancy and c o n s i s t e n t l y lower water v a l u e s i n female a s opposed t o male term skinfolds.
Again n o e x a c t l y comparable f i g u r e s c a n be found i n t h e l i t e r a t u r e .
I.leyer (21)
,however, studyin? s k i n water and Baker (3) s t u d y i n g s u b x t a n e o u s adipose t i s s u o both found n decrease i n water content with , x e and s i n c e i n t h e p r e s e n t stuay, s k i n f o l d t i s s u e i n c l u d e s both s k i n and s
u b x t a n e o u s f a t , t h e r e s u l t s h e r e a r e s i m i l a r t o t h o s e obtained by t h e s e nb servers. S l m i l a r t r e n d s have however been reported i n t o t a l bo* water and i n e x t r a c e l l u l a r water (33)(34)(15)(16)(1)(6)(5) and t h i s sui.?ests t h a t water chanqes i n s k i n f o l d t i s s u e echo t h o s e ocourriny i n o t h e r water compartments. Aver-ye v a l u e s fram "in vivo" s t u d i e s i n t h e l i t e r a t u r e were c a l c u l a t e d b,v Assali. Drhaven and H a r r e t t (2) ?ad t h e i r f i m r e s show t h a t t o t a l body water f a l l s f r o w R P a t twentv .reeks t o 7 % '
7 t t~m m d t h a t p x t r n r e l l u l a r water f a l l s from 67-t twenty weeks t o 4~? a t term.
These f i w r e s correspond r l o s e l ,~ t o t h o s e obtained from post mortem an-.lyses by Hiddows~n and h e r cworkers.
They estimated t h e t o t a l ba* water i n "prematures" of about 1.5 KR. B i r t h :VeiEht t o h e 8 7 . 9 and t h a t i n term i n f a n t s of about 3.5 KT. t o h e 68.W'. Apte and Iyenmar's f i r m r e s f o r t a t a l b a t y water i n cadavers were 93.2' a t m/52 and 7&&" a t term.
'Vith r e n d t o sex d i f f e r e n c e s Fink and Cheek (12) i n 1960 studgin? 20 normal i n f a n t s i n t h e i r f i r s t day of l i f e found n o c o n s i s t e n t v a r i a t i o n due t o sex i n t h e i r measurements of t h e c o r r e c t e d bromide space ( e x t r a c e l l u l a r volume).
Owen e t a 1 (2.1) i n 1962 do however recon5 a r e l a t i v e l y S r e a t e r content of water and exnhangpable c h l o r i d e i n boys t h a n i n g i r l s aqed 4-9 months b u t not a~e d 2 weeks t o 4 months.
C e r t a i n f a p e t s o f t h i s stud:, Ire open t o c r i t i c i s m .
P r e r e n t a t i o n of t h e d a t a i n t h e form of per'-ent?.~es h a s c e r t a i n d~f f i c u l t i e s . The non-increase i n f a t may b e apparent r a t h e r t h a n r e a l and may merelv d e s r r l b e a s t a b l e r e l a t i o n s h i p between f a t and o t h e r t i s s u e components, R S e .~. p r o t e i n .
However Since t o t a l p r o t e i n a p p a r e n t l y i n c r e a s e s a t 3 s t e a Q l i n e a r r a t e from very e a r l y g e s t a t i o n t o g e t h e r with t h e i n f a n t s wei-ht (33) and t o t a l f a t r e p o r t e d l y remains s t a t i c a t about 1" u n t i l i t s d e p o s i t i o n .it an i n c r e a s i n e r a t e from t h i r t y -f o u r weeks onwards (22)
On t h e cor.trary, i t i s t h e l i g h t e r female i n f a n t s who have s i g n i f i c a n t l y t h i c k e r s k i n f a l d s .
One must conclude t h a t e i t h e r t h e r e i s a h i
The c l a s s i c a l approach of Forbes, "The fundamental n a t u r e of t h e growth process cannot b e grasped without t h e concept of p e x e n t a g e prowth i n which change i s r e l a t e d t o t h e mas6 of t i s s u e a v a i l a b l e f o r chanpe." ( l i ) was however overriding.
Secondly, while e x t r a p o l a t i o n fram a n a l y s e s i n ill neonates t o measurements i n l i v e h e a l t h y b a b i e s may b e doubtful, t h e r e s u l t s obtained i n s t i l l b o r n b a b i e s who s u f f e r e d no pro1on-d i l l n e s s would not appear t o b e s o s u b j e c t t o t h i s c r i t i c i s m . I n t h e s e b a b i e s , t h e r e was no evidence of i n c r e a s i n g subcutaneous f a t with advancing g e s t a t i o n e i t h e r . Water content d i d v a v and it i s noteworthy t h a t t h e c l o s e a p e m e n t between chemical
determination of water i n d w d i n f a n t s and in-vivo e s t i m a t i o n s h a s been p x r t l o u l a r l y remarked upon by Cassad.y (5), F?iisHansen (16) and A s s a l i , Dehaven and B a r r e t t (2).
Thirdly, ant-ortem SFT measurements i n t h e s e very i n f a n t s m i & t have provided a b e t t e r parameter with t h e chemical s t u d i e s .
Many problems i n r e l a t i o n t o f o e t a l n u t r i t i o n could b e answered i f i t Post mortem SlT measurements would c e r t a i n l y have been f e a s i b l e b u t t h e l a c k of c o m p r e s s i b i l i t y i n dead t i s s u e t o t h e author's mind r a d i c a l l y a l t e r e d t h e v e r y n a t u r e of t h e measurement.
H a v i w had r e~a r d t o t h e s e d i f f i c u l t i e s , no i n c r e a s e i n t h e proportion of s k~n f o l d f a t with n e s t a t i o n and no s i q i f i c a n t difference between male and f e n a l e zkinfold f a t a t term i s demonstrable i n t h e p o u p s t u d i e d here.
The n u a n t i t y of f a t i n t h e dead i n f a n t s s k i n f o l d does not appear t o follow t h e sane p a t t e r n a s s k i n f a l d t h i c h e s s i n l i v e i n f a n t s and a d i r e c t r e l a t i o n s h i p between t h e two h a s not been demonstrated.
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